Most people with arthritis are not regularly active. Understanding what factors influence exercise is essential for designing programs to increase participation. The objective of this study was to examine the correlates of exercise in people with arthritis. Using a cross-sectional design, sociodemographic, health-related, and psychosocial variables were collected from community-dwelling individuals with arthritis (N = 141). Associations with exercise level were examined with bivariate statistics (ANOVAs, chi-squares) and logistic-regression analyses. Exercisers were less likely than nonexercisers and insufficiently active people to report that arthritis negatively affected their physical and social functioning, and they reported more positive affect and greater self-efficacy (p < .05). Exercisers also reported less pain than nonexercisers (p < .05). In multiple logistic-regression analyses, self-efficacy and physical limitations remained independent predictors of exercise. The results suggest the need to target exercise self-efficacy when designing exercise interventions. Results also suggest the need to tailor exercise programs to individuals' physical limitations.
Moreover, it is estimated that 25 million individuals will report arthritis-related activity limitations (Hootman & Helmick) .
The clinical burden and expenses associated with arthritis are immense. Each year, 36 million ambulatory-care visits and 744,000 hospitalizations are attributable to arthritis (Hootman, Helmick, & Schappert, 2002; Lethbridge-Cejku, Helmick, & Popovic, 2003) . The current estimated cost of treating arthritis and its associated complications is $51 billion, and, with the aging of the U.S. population, this number is expected to increase (Yelin et al., 2004) . As such, current public health recommendations have emphasized the importance of reducing disability among individuals with arthritis and underscored the importance of exercise as a solution (AF, ASTH, & CDC, 1999; U.S. Department of Health and Human Services [USDHHS], 2000) .
Exercise is considered an important component of an arthritis-management program (American College of Rheumatology Subcommittee on Osteoarthritis Guidelines, 2000; Hochberg et al., 1995) . The benefits of exercise for people with arthritis are numerous and include a delay in the onset of disability; improved physical functioning including postural and gait stability; enhanced functional independence; improved quality of life, aerobic capacity, and muscle strength; and a reduction in arthritis-related pain (Ettinger et al., 1997; Friedenreich, 2001; Hakkinen, Sokka, Kotaniemi, & Hannonen, 2001; Hall, Skevington, Maddison, & Chapman, 1996; Messier et al., 2000; Minor, 1991; Penninx et al., 2001; Rossy et al., 1999; van Baar, Assendelft, Dekker, Oostendorp, & Bijlsma, 1999) . Regular physical activity might also contribute to reducing the incidence and progression of other chronic diseases in those with existing arthritis (USDHHS, 1996) . In contrast, physical inactivity is associated with greater medical costs among people with arthritis, especially those with functional difficulties (Wang, Helmick, Macera, Zhang, & Pratt, 2001) .
Despite these demonstrated benefits, people with arthritis are less active than people without arthritis (Shih, Hootman, Kruger, & Helmick, 2006) . Data from the 2002 National Health Interview Survey indicated that nearly 44% of all adults (age 18+) with arthritis are inactive (Shih et al.) . In comparison, among adults without arthritis, 36% were inactive. Older adults were more likely to be inactive. The prevalence of physical inactivity increased with age, with 40% of 45-to 64-year-olds and nearly 55% of adults age 65 and older inactive (Shih et al.) . Similarly, individuals who reported frequent anxiety or depression, functional limitations, and severe joint pain were more likely to be inactive (Shih et al.) . Shih et al. also examined the percentage of adults with and without arthritis who met an arthritisspecific exercise recommendation of accumulating 30 min of moderate-intensity physical activity on at least 3 days/week that was developed by an expert panel on arthritis (Workgroup recommendations, 2003) . Even with this less stringent criterion, fewer individuals with arthritis (33%) were meeting the arthritis-specific recommendation than individuals without arthritis (40%; Shih et al.) .
Understanding the correlates of exercise for people with arthritis will allow for better design and tailoring of exercise programs and recruitment strategies for this population. To date, the literature on the correlates of exercise for people with arthritis is relatively sparse in comparison with what is known about the correlates of exercise for the general population (Trost, Owen, Bauman, Sallis, & Brown, 2002) . A recent literature review identified 36 studies that examined the correlates of exercise in individuals with arthritis (Wilcox, Der Ananian, Sharpe, Robbins, & Brady, 2005) . In an effort to capture the extant arthritis literature, this review included a wide variety of study designs (randomized clinical trials and quasiexperimental, cross-sectional, retrospective, and qualitative studies). Wilcox et al. (2005) found few significant associations between sociodemographic factors and exercise, partly because sociodemographics were not consistently studied and partly because of the homogeneity of the samples in the reviewed studies. This is in contrast to the findings for the general adult population in which age and female gender are consistently negatively associated with exercise and education, income, health, and White race are consistently positively associated with it (Trost et al.) . In terms of psychosocial correlates of exercise, Wilcox et al. (2005) found that self-efficacy, perceived benefits, and perceived barriers were fairly consistently reported as correlates in their review. They also noted, however, that null findings among the psychosocial variables were somewhat common. This could be related to the variety of measures used to define the variables and which covariates were simultaneously studied. In Wilcox et al.'s review (2005) , pain was the most commonly reported arthritis-related correlate of exercise and was negatively associated with exercise adherence. Finally, most of the reviewed studies only included regular exercisers and adherers to exercise interventions or nonexercisers and nonadherers to interventions, not individuals who were insufficiently active.
Given the variety of study designs and measures used to examine the potential correlates of exercise and the less consistent findings of the arthritis-specific exercise literature, it is evident that more research needs to be done on the potential correlates of exercise in individuals with arthritis. To date, most studies have examined the correlates of exercise in fairly homogenous samples consisting of primarily well-educated, White females and either exercisers or nonexercisers. Only a few population-based studies have studied diverse populations (Hootman, Macera, Ham, Helmick, & Sniezek, 2003; Shih et al., 2006) , and because of the nature of the surveys, these studies focused primarily on sociodemographic, arthritis-related, and mental-health-related correlates of exercise, limiting our understanding of psychosocial correlates of exercise (e.g., self-efficacy, social support) in diverse populations. This lack of diversity limits our ability to interpret study findings and justifies the need to conduct additional studies with diverse populations, including studies with sociodemographically diverse populations (i.e., gender, race/ethnicity, education, income, etc.) and with greater variability in exercise status.
The purpose of this study was to cross-sectionally examine the sociodemographic, psychosocial, and arthritis-related correlates of exercise in an ethnically and economically diverse sample of people with arthritis and to examine how regular exercisers, insufficiently active individuals, and sedentary individuals differed on potential correlates of exercise. Given that most research evidence indicates the benefits of structured exercise for people with arthritis, we chose to focus solely on the correlates of structured exercise. The correlates examined are those suggested by the literature as arthritis-specific correlates (e.g., pain, physical functioning) and those suggested by the social-ecological model (McLeroy, Bibeau, Steckler, & Glanz, 1988) and social-cognitive theory (Bandura, 1986) , including social support for exercise and self-efficacy for exercise. It was hypothesized that personal factors including younger age, higher education level, male gender, and White race would be positively correlated with exercise participation and that arthritis-related factors including arthritis pain, mobility limitations, and negative affect would be negatively associated with exercise. Consistent with social-cognitive theory (Bandura), exercise self-efficacy and social support were hypothesized to be positively associated with exercise. Finally, consistent with social-cognitive theory and previous work conducted by Rejeski, Ettinger, Martin, and Morgan (1998) , this article also examines the role of self-efficacy as a mediator of the relationships between pain and exercise level, physical functioning and exercise level, and affect and exercise level. Similarly, pain is examined as a potential mediator of the relationship between physical functioning and exercise level because it is plausible that it is in the causal pathway.
Methods

Participants and Recruitment
Participants were a volunteer sample of 141 men and women age 18 years or older who were residents of the greater Columbia, SC, area (Lexington and Richland counties, SC). All were recruited to participate in a large, qualitative study examining the exercise behaviors of people with arthritis. Participants who were eligible for the qualitative study, but who could not participate in one of the focus groups because the group they were eligible for was already full, were asked if they would be willing to complete survey data only. Of the 141 participants, 83 took part in focus groups examining the factors that influence exercise in people with arthritis and completed a survey that examined the factors that influence exercise. The remaining 58 participants completed only the survey examining the factors that might influence exercise. All participants (i.e., survey-only and focus-group participants) completed the same survey. Both focus-group participants and surveyonly participants were sent the surveys via mail and completed them at home. The only difference in administration of the survey was that survey-only participants returned the survey via mail and focus-group participants brought the completed survey with them when they came to the focus group. There were no differences in demographic, psychosocial, or arthritis-related characteristics between individuals who only completed the survey and those who completed the survey and participated in focus groups. All participants signed an informed-consent form at the start of the study.
On approval of the study by the university's institutional review board, participants were recruited from a wide variety of community-based establishments. Recruitment for the study was ongoing from May 2003 through March 2005. Participants responded to advertisements placed in local newspapers, radio ads, and in local community-based establishments (e.g., fitness centers, senior centers). Advertisements were also specifically placed on radio stations targeting the African American community. Participants who expressed an interest in the study were screened over the telephone after providing verbal consent. Individuals age 18 years and older were eligible to participate in the study if they reported a physician diagnosis of any type of arthritis and met the exercise criteria (described in following section). Eligible arthritis types included, but were not limited to, osteoarthritis or degenerative arthritis, rheumatoid arthritis, fibromyalgia, ankylosing spondylitis, gout, lupus, or other type of arthritis including arthritis of unknown type. The response rate for the survey-only participants was 69% (58 of the 84 people who were mailed surveys completed and returned them). The attendance rate for the focus groups was 53% (83 of 157 people deemed eligible to participate in a focus group attended a focus-group session). Participants in the focus groups had to travel to the university to attend the focus group, and this might have accounted for the lower participation rates in this group.
Measures
Behavioral Risk Factor Surveillance System Physical Activity Module.
Participants responded to a modified version of the 2001 Behavioral Risk Factor Surveillance System (BRFSS) physical activity module during a brief telephone screening using the protocol established by the U.S. CDC (2001a). The 2001 BRFSS questions were designed to evaluate leisure-time moderate, vigorous, and strength-training activities including lifestyle activities such as vacuuming, gardening, and yard work (Macera et al., 2000) . Consistent with the literature examining the benefits of exercise for people with arthritis and with the methods used in the aforementioned qualitative study, for the purpose of this study we modified the questions to obtain information on structured exercise only while excluding information on lifestyle-based activity. To assess moderate-intensity exercise, participants were asked, Now, thinking about the moderate exercises you do when you are not working. . . . In a usual week, do you do moderate exercises for at least 10 minutes at a time, such as brisk walking, bicycling, or any other structured exercises that causes small increases in breathing or heart rate? Please do not consider housework or yard work when answering these questions.
Similarly, to assess vigorous-intensity exercise, participants were asked, Now, thinking about the vigorous exercises you do when you are not working. . . . In a usual week, do you do vigorous exercises for at least 10 minutes at a time, such as running, aerobics, or any other structured exercises that cause large increases in breathing or heart rate? Please do not consider housework or yard work when answering these questions.
Participants were then asked to report the type, frequency, and duration of their moderate-intensity structured exercise (e.g., brisk walking, cycling, or other structured activities), vigorous-intensity structured exercise (e.g., running, aerobics), and strengthening activities (e.g., lifting weights, pull-ups, and sit-ups).
Based on their responses to this survey, participants were classified as exercisers, insufficiently active, or nonexercisers. Consistent with arthritis-specific exercise recommendations (Work group recommendations, 2003), regular exercisers were those who reported participating in moderate-intensity exercise on at least 3 days/ week for at least 30 min/day or who reported participation in strength training or vigorous exercise on at least 3 days/week for at least 20 min/day. Insufficiently active individuals were those who reported engaging in at least 10 min of moderate, vigorous, or strength-training exercise on at least 1 day/week but did not meet the requirements to be classified as regular exercisers. Nonexercisers reported participating in less than 10 min/week of any type of exercise. These more modest exercise criteria were chosen instead of the current CDC-ACSM physical activity recommendations (Pate et al., 1995) because participating in more modest amounts of exercise has been associated with significant benefits for people with arthritis (American College of Rheumatology Subcommittee on Osteoarthritis Guidelines, 2000; Stenstrom & Minor, 2003) .
The original BRFSS physical activity module has been shown to be valid and reliable among healthy individuals (Strath, Bassett, Ham, & Swartz, 2003) . In a validation study, self-reported moderate and vigorous exercises from the BRFSS were similar to exercise estimates obtained from heart-rate monitoring. In addition, there was 80% agreement between the heart-rate monitor and the BRFSS in classifying individuals as either meeting or not meeting the CDC-ACSM recommendations for exercise (Strath et al.) .
Self-Efficacy for Exercise.
A self-administered, five-item measure that focused on negative affect, resisting relapse, and making time for exercise (Marcus, Selby, Niaura, & Rossi, 1992) was used to assess self-efficacy. Participants rated their confidence for continuing to exercise in different situations (e.g., "I am confident that I can participate in regular physical activity when I am tired") using a 7-point Likert scale (1 = not at all confident to 7 = very confident). The summed score could range from 5 to 35. In a previous reliability and validity study, this scale demonstrated a 2-week test-retest reliability of .90 and an internal-consistency coefficient of .76 (Marcus et al., 1992) . Similarly, in another validity study conducted in women, the internal consistency of the scale was .84 (Marcus, Pinto, Simkin, Audrain, & Taylor, 1994 ). In our current study, the internal consistency of this scale was α = .87.
Social Support for Exercise. Social support for exercise was measured using a five-item self-administered questionnaire that examines the roles that both family and friends play in providing social support for exercise (Eyler et al., 1999) . It is based on a social-support scale developed by Sallis, Grossman, Pinski, Patterson, and Nader (1987) . Participants rated items (e.g., "My friends encourage me to be physically active") using a 4-point scale (1 = strongly agree to 4 = strongly disagree), and the summed score could range from 5 to 20. In a validation study, this abbreviated scale had an internal-consistency coefficient of .70, and the reliability of the scale was .40 using Cohen's kappa (Eyler et al.) . Furthermore, individuals with medium to high levels of social support were less likely to be sedentary and those with high levels of social support were more likely to be regularly active than individuals with low support. The internal consistency of this scale was α = .70 in our study.
Arthritis Impact Measurement Survey. The impact of arthritis on various life domains was measured using a 78-item self-administered questionnaire. This questionnaire is designed to measure health status using 12 specific scales, summary components, and health-satisfaction scales (Meenan, Mason, Anderson, Guccione, & Kazis, 1992) . The 12 specific scales can be summarized into a five-component model of health (physical functioning, affect, social interaction, symptoms, and role) or a three-component model of health (physical functioning, affect, and symptoms). The scores for each of the scales are normalized so that each of the scores can be expressed in the range of 0-10, with 0 representing good health status and 10 indicating poor health status (Meenan et al.) . In the current study, summary scores were calculated using 11 of the 12 health-status scales as follows: physical functioning (subscales = mobility, walking and bending, arm function, hand and finger function, ability to take care of oneself, and the ability to perform household tasks), affect (subscales = tension and mood), social interaction (subscales = support from family and social activity), and symptoms (arthritis pain). The 12th healthstatus scale, work, which contains the role summary scale in the five-component model of health, was not included in the analysis because of the high percentage of retired individuals in our sample who did not complete this portion of the survey.
A previous evaluation of the reliability and validity of this scale indicated that the internal-consistency coefficients for each of the 12 scales ranged from α = .72 to α = .91 among people with rheumatoid arthritis and from α = .74 to α = .96 among people with osteoarthritis (Meenan et al., 1992) . Test-retest reliabilities over a 3-week period ranged from .78 to .94 for each of the scales. Criterion validity tests indicated that when participants designated an area as a problem area or indicated an area as needing improvement, the Arthritis Impact Measurement Survey scores for that area indicated poorer health status (Meenan et al.) . In our current study, the internal consistency ranged from α = .78 to α = .94 for the 11 subscales we used.
Statistical Analysis
Bivariate associations between sociodemographic, arthritis-related, and psychosocial variables were examined with Pearson's correlations. A square-root transformation of physical functioning was performed because of a violation of the normality assumption. One-way analyses of variances (ANOVAs) were used to examine mean differences in continuous sociodemographic, arthritis-related, and psychosocial variables between exercisers, insufficiently active individuals, and nonexercisers. ANOVAs were conducted as general linear models, and Tukey's honestly significant differences were used to examine which groups differed and the direction of the difference. For categorical variables, group differences were examined with chi-squares. For all analyses, an alpha of .05 was considered statistically significant.
For the binomial logistic-regression analyses, all variables hypothesized to be related to exercise were first individually entered into a logistic-regression model. The dependent variable, exercise level, was dichotomized (meets/does not meet recommendations for exercise). The independent variables age, education, bodymass index, self-efficacy for exercise, social support for exercise, and arthritis pain, physical functioning, social interaction, and affect from the AIMS 2 survey were entered into the regression models as continuous variables. All other independent variables (i.e., gender, race, marital status, employment status, type of arthritis) were entered as categorical variables. Second, the sociodemographic, arthritis, health-related, and psychosocial variables that were significantly associated with exercise status (p ≤ .05) were then simultaneously entered into a regression model. It should be noted that because of their consistent relationship with exercise in the general population (Trost et al., 2002) , the sociodemographic variables age, gender, race, and education, as well as social support, were also included in the full model. Education was used as a marker for socioeconomic status. Income and education were highly correlated in this study, and more participants provided data on education (n = 135) than income (n = 120). Reported odds ratios for the multivariate logistic-regression analysis are adjusted for all other demographic, healthrelated, and psychosocial variables contained in the model. For each independent or exposure variable, the referent group is the one hypothesized to be least active. Finally, a post hoc analysis was conducted to examine the possibility of mediation using the methods suggested by Baron and Kenny (1986) . Specifically, based on the work of Rejeski et al. (1998) , self-efficacy was examined as a mediator of the relationship between physical functioning and exercise level, pain and exercise level, and affect and exercise level. All statistical analyses were done in Statistical Analysis Software (SAS) version 8.2 (Cary, NC). Table 1 provides an overview of the sociodemographic characteristics, and Table  2 provides an overview of the arthritis-related and psychosocial characteristics of the sample stratified by exercise level. Of the entire sample, 75% were age 50 or older (mean age 57.5 years, range 22-84), nearly 66% were White, 41% reported an income of less than $30,000 per year, and the mean of years of education was 14.1 (range 6th grade to 21 years of education).
Results
Description of Sample
Of the 141 participants in the study, 51.8% met the modified criteria for regular exercise, 24.1% were insufficiently active, and 24.1% were nonexercisers. Because of the sampling procedures described earlier, these percentages should not be interpreted as prevalence rates. Regular exercisers reported an average of 261.4 (139.6) min of exercise per week, and those who were insufficiently active reported an average of 63.4 (43.7) min/week.
Bivariate Associations
As illustrated in Table 1 , nonexercisers, insufficiently active individuals, and exercisers differed on several sociodemographic characteristics. A larger percentage of regular exercisers were White and earned higher incomes than nonexercisers and insufficiently active individuals (p < .05). Exercisers had higher education levels than nonexercisers but did not differ from insufficiently active individuals in educational attainment. Exercisers had lower body-mass indices, and fewer exercisers reported fibromyalgia than did insufficiently active individuals and nonexercisers. ANOVAs also revealed differences on several health-related and psychosocial characteristics (Table 2 ). Regular exercisers reported that arthritis had less of an impact on physical functioning, affect, and social activities than did either insufficiently active individuals or nonexercisers (p < .05). No differences in any of these variables were detected between insufficiently active individuals and nonexercisers. Exercisers reported significantly lower levels of pain than nonexercisers (p < .05). No differences were detected among the three groups for number of arthritis types reported or years with arthritis. Exercisers reported higher levels of self-efficacy than both insufficiently active individuals and nonexercisers. No differences across the exercise stratum were detected for social support for exercise. Table 3 provides an overview of the Pearson's correlations between the independent variables. Moderate to strong correlations were observed between healthrelated outcomes, including arthritis-related pain and affect (r = .45), physical functioning and affect (r = .62), and arthritis-related pain and physical functioning (r = .62). Moderate associations were also observed between self-efficacy and pain (r = -.34) and between self-efficacy and physical functioning (r = -.49).
Logistic-Regression Analysis
Because few differences were detected between nonexercisers and insufficiently active individuals on any of the sociodemographic, health-related, or psychosocial variables, one dichotomous variable was created for use in the logistic-and multiple logistic-regression models: regular exerciser versus not a regular exerciser. In bivariate logistic-regression analyses (Table 4) , race, body-mass index, fibromyalgia, pain, physical limitations, negative affect, self-efficacy, and social interaction were significantly associated with exercise status (p < .05). Multiple-regression analysis (Table 5 ) indicated that self-efficacy was significantly and independently associated with exercise level (odds ratio = 1.10, 95% confidence interval = 1.03-1.17, p = .003). It should also be noted that limitations in physical functioning, negative affect, and arthritis pain were all strongly correlated with one another (r = .45-.62), suggesting the possibility of modest collinearity in the model, although diagnostic tests for collinearity did not indicate its presence. 
Mediation Analyses
In the first mediation analysis, physical limitations (β = -2.01, p < .0001) and selfefficacy (β = 0.13, p < .0001) were each independently regressed onto exercise level, and significant independent associations were detected for both. Next, both physical limitations (β = -1.55, p = .006) and self-efficacy (β = 0.10, p = .0005) were regressed onto exercise level, and both variables remained significantly associated with exercise level, indicating that self-efficacy did not mediate the relationship between physical limitations and exercise level. In the second mediation analysis, pain (β = -0.18, p = .01) and self-efficacy (β = 0.13, p < .0001) were each significantly associated with exercise when independently regressed on exercise level. When pain and self-efficacy were simultaneously regressed onto exercise level, only self-efficacy remained significant (β = 0.13, p < .0001), suggesting that self-efficacy mediates the relationship between pain and exercise level. In the third mediation analysis, both negative affect (β = -0.37, p = .0003) and self-efficacy (β = 0.13, p < .001) were significantly associated with exercise level when independently regressed onto exercise. When negative affect (β = -0.27, p = .02) and self-efficacy (β = 0.11, p = .0002) were simultaneously regressed onto exercise level, both remained significantly associated with exercise level, indicating that self-efficacy did not mediate the relationship between negative affect and self-efficacy. Finally, both pain (β = -0.18, p = .01) and physical limitations (β = -1.55, p = .006) were independently regressed onto exercise level, and both were independently and significantly associated with exercise level. Pain and physical limitations were then simultaneously regressed onto exercise level, and only physical limitations remained significant (β = -1.55, p = .006), indicating that physical limitations is a mediator in the relationship between pain and exercise level. 
Discussion
Our findings indicate that self-efficacy is independently associated with exercise participation in a diverse sample of individuals with arthritis and that self-efficacy and physical limitations might be important mediators in the relationship between pain and exercise level. In bivariate analyses, exercisers differed from insufficiently active individuals and nonexercisers on several sociodemographic variables. Consistent with the findings for the correlates of exercise for the general population (Trost et al., 2002) , higher education, higher income levels, and being White were associated with exercise participation. In contrast to the known correlates for the general population (Trost et al.) , no associations were detected for gender or age. It is important to note, however, that none of the sociodemographic variables were associated with exercise level when psychosocial and health-related variables were simultaneously considered, indicating that other variables might be more important in influencing exercise participation for those with a chronic illness.
Likewise, in bivariate analyses exercisers differed from insufficiently active individuals and nonexercisers along several arthritis-related variables. Few differences were observed, however, between insufficiently active individuals and nonexercisers. Exercisers reported less pain than nonexercisers and also reported less of an impact on physical functioning than either insufficiently active individuals or nonexercisers. Exercisers were also less likely to report a diagnosis of fibromyalgia, although this finding should be interpreted with caution because of the self-reported nature of the diagnosis. Negative affect, an indicator of mood and tension, was also lower among the exercisers than among the insufficiently active individuals and the nonexercisers. These findings might be a reflection of the impact of exercise on people with arthritis, or they might reflect the possibility that people with arthritis who choose to adopt and maintain an exercise program are "healthier" than those who do not choose to do so. The cross-sectional nature of this research does not allow us to determine whether exercise participation improved health-related outcomes or the higher self-reported health status of the exercisers preceded exercise participation.
It interesting that the nonexercisers and the insufficiently active individuals in our study were similar in regard to several arthritis-related health variables. Our finding contradicts some cross-sectional evidence indicating that getting people out of the inactive/sedentary category is associated with improvements in diseasespecific outcomes (Abell, Hootman, Zack, Moriarty, & Helmick, 2005) . Abell et al. examined the association between physical activity and health-related quality of life among people with and without arthritis and demonstrated some evidence of a dose-response relationship between exercise and days of impaired health-related quality of life. Part of the reason that our findings differ from those of Abell et al. might be related to the different criteria used to define who met the recommendations for physical activity. Abell et al. defined meeting the recommendations for physical activity using the CDC-ACSM guidelines for physical activity (Pate et al., 1995) , whereas we used arthritis-specific recommendations (Work group recommendations, 2003). The two different cutoffs for meeting the recommendations for physical activity make it difficult to make meaningful comparisons between the two studies. Our insufficiently active individuals are likely to be less active than the insufficiently active individuals in Abell et al.'s study. Likewise, our active individuals might be more like the insufficiently active individuals in Abell et al.'s study, because our cutoff for "meets the recommendation" would overlap with their insufficiently active individuals. Having said this, though, it is important to note that consistent with Abell et al.'s findings, our "regular exercisers" who were exercising only 3 or more days per week reported fewer limitations in physical functioning and less negative affect. These findings, when taken together, suggest that getting individuals with arthritis to engage in some moderate-intensity exercise is important for improving health-related quality of life. Only self-efficacy was independently associated with exercise level in multivariate analyses. It is plausible that other important variables including pain, negative affect, physical functioning, and social support were not independently associated with exercise in the full multivariate model because of modest to strong correlations between the independent variables. The constructs could be accounting for the same variance in the model and masking the relationship with exercise. For example, the effects of the social-interaction variable from the AIMS 2 survey (Meenan et al., 1992) , which examined the frequency of interaction and quality of support received from family and friends, might have been diminished by overlapping variance with the variable of social support for physical activity, explaining the null association.
Our findings on pain are interesting. In qualitative research pain is often described as the primary barrier to exercise (Wilcox et al., 2006 (Wilcox et al., , 2005 , yet in our multivariate analyses of cross-sectional data, no association was detected. The relationship between pain and exercise is complex and might not be linear. In qualitative research, participants report pain as a salient barrier to physical activity, yet, depending on the level of exercise participation, they also report reductions in pain from exercise (Wilcox et al., 2005) .
Our mediation analysis suggested that both self-efficacy and physical limitations mediate the relationship between pain and exercise level. Rejeski et al. (1998) found that self-efficacy mediates the relationship between physical functioning and exercise level such that individuals with low perceived physical functioning and low exercise self-efficacy are less likely to engage in exercise. We did not find self-efficacy to mediate the relationship between physical functioning and exercise in our current study. These findings need to be interpreted with caution, however, because they are in cross-sectional data and only suggest that this is a plausible relationship.
Finally, as hypothesized, self-efficacy was associated with exercise status in both bivariate and multivariate analyses. The finding that self-efficacy is associated with exercise participation in a diverse sample of adults with arthritis is consistent with the findings for the general population (Trost et al., 2002) and with the literature on people with arthritis (Wilcox et al., 2005) . It should be noted, though, that this is one of the relatively few studies that looked specifically at self-efficacy for exercise. Many of the studies that have examined the relationship between self-efficacy and exercise looked at self-efficacy for arthritis, pain, or function (Wilcox et al., 2005) . Furthermore, chronic-disease self-management programs (Marks, Allegrante, & Lorig, 2005) , including the arthritis self-management program (Lorig, Mazonson, & Holman, 1993) , have identified self-efficacy as a key variable on which to intervene. Self-efficacy has also been described as a key variable on which to intervene to increase physical activity among older adults (Cress et al., 2004) . The need to intervene on self-efficacy might be even more important given our suggested finding that self-efficacy is a mediator in the relationship between pain and exercise. Suggested strategies to enhance exercise self-efficacy among older adults include using behavior or health contracts; providing exercise choices so that the program is tailored to the needs of the participants; using self-regulation strategies such as goal setting, monitoring behavior, and self-reward; and providing performance feedback and positive reinforcement (Bandura, 1986; Cress et al.; King, 2001) .
Our findings also indicated that nonexercisers and insufficiently active individuals did not differ from one another on many of the psychosocial and healthrelated variables. This finding has important implications for tailoring intervention programs. These findings suggest that similar strategies could be used to increase exercise participation among nonexercisers and insufficiently active individuals. Coping skills, perceptions of disease impact, and self-efficacy might be important targets of an exercise intervention program for these individuals (Lorig, Gonzalez, Laurent, Morgan, & Laris, 1998; Lorig et al., 1993) .
Future research should focus on longitudinal and intervention studies to examine factors that influence self-efficacy for exercise in older adults with arthritis. Longitudinal studies would increase our understanding of how self-efficacy for exercise changes over time and would allow us to understand potential mediators of self-efficacy. Intervention studies are warranted to examine the best intervention strategies for improving exercise self-efficacy and to examine whether changes in exercise self-efficacy mediate an increase in exercise level. For instance, Oliver and Cronan (2005) found that an increase in self-efficacy was the strongest predictor of exercise in people with fibromyalgia. In terms of research and practice, understanding the factors that influence exercise self-efficacy in people with arthritis will help us better design and tailor intervention programs.
Longitudinal studies would also increase our understanding of whether physical limitations are a mediator of the relationship between pain and exercise level. This is a novel finding and could have important implications, because exercise has been shown to improve physical functioning among people with arthritis. It is plausible that individuals with arthritis experience changes in physical functioning associated with exercise before experiencing exercise-related changes in pain level and that it is these changes in physical functioning that mediate the relationship between pain and exercise level.
Limitations
Participants in our study provided a self-report of physician-diagnosed arthritis and of their exercise habits. In addition, although the BRFSS physical activity module has been tested for validity and reliability, the modified physical activity module used in this study has not been tested. It is possible that the modified version of the BRFSS underestimated the exercise levels of the participants. There is consistent literature, however, to suggest that structured, higher intensity exercises are recalled more accurately than lighter intensity physical activity (Chasan-Taber, Erickson, Nasca, Chasan-Taber, & Freedson, 2002; Richardson, Ainsworth, Jacobs, & Leon, 2001) .
The participants in our study were a volunteer sample, and similar to other studies done in people with arthritis, most were women. The small number of men might explain the lack of association between gender and exercise. The population was fairly diverse, however, along other sociodemographic characteristics. In addition, because our study used a cross-sectional design, no temporal sequence can be established, limiting the ability to infer causality. Finally, although we conducted a mediation analysis, the results cannot be interpreted to truly indicate mediation because of the cross-sectional nature of the data. The results of the mediation analysis, however, do provide some justification for longitudinal studies examining the proposed mediating role of self-efficacy as a mediator between pain and exercise level.
Conclusion
Our study adds to the body of literature examining the correlates of exercise among a fairly diverse sample of people with arthritis. Our study demonstrated that a higher level of self-efficacy for exercise is associated with higher levels of exercise participation. It also provided evidence for the plausibility of self-efficacy as a mediator between pain and exercise participation, and this finding needs to be verified in longitudinal studies.
